1. Introduction {#s0005}
===============

Since the beginning of the 21st century, three coronaviruses have caused disastrous outbreaks of pneumonia in human beings: Severe acute respiratory syndrome coronavirus (SARS-CoV) in 2002--03 and Middle-East respiratory syndrome coronavirus (MERS-CoV) in 2012 ([@bb0100]). The ongoing Covid-19 (Coronavirus disease 2019) is the third coronavirus epidemic of zoonotic origin to occur in the present century ([@bb0390]), which spread from a single city in China to the entire country within 30 days ([@bb0440]); and spread to nearly 72 countries in less than three months ([@bb0095]). In essence, it is known to have affected '*all continents except Antarctica*' ([@bb0005]). On 12th March 2020, Covid-19 was declared a pandemic by the World Health Organization (WHO) ([@bb0135]). As of 17th April 2020, there have been 2,074,529 confirmed cases and 139,378 deaths worldwide due to Covid-19 as reported by the WHO ([@bb0435]).

In India, the first case of Covid-19 was a student who returned from Wuhan, China on 30th January 2020 ([@bb0360]). By 14th April 2020, there have been a total of 13,387 cases and 437 deaths in the country. Although community transmission is not reported, clusters of cases have been identified ([@bb0435]).

The causative agent of Covid-19 was tentatively named as 2019 n-CoV (2019 novel coronavirus) by WHO on 12th January 2020 ([@bb0390]). On 11th February 2020, it was officially named as SARS-CoV-2 (severe acute respiratory syndrome coronavirus 2) by the International Committee on Taxonomy of Viruses ([@bb0135]; [@bb0315]). It is now understood that SARS-CoV-2 has a 96.2% structural similarity with a bat coronavirus (CoV RaTG13) and 79.5% similarity with SARS-CoV. However, its spike (S) glycoprotein has a 10--20 times higher affinity to human ACE2 receptors as compared to SARS-CoV, leading to more chances of human-to-human transmission; though having a lesser mortality rate (average 3.4%) than that of SARS (9.6%) and MERS (35%) respectively ([@bb0140]).

The present control strategies of the disease include the reduction of secondary infections by early diagnosis and isolation of cases, providing optimal care to infected patients, and the development of effective diagnostic, preventive and therapeutic strategies, including vaccines ([@bb0435]). In the absence of any proven treatment option, many drugs are under investigation to control this disease with a potentially fatal outcome. Chloroquine is one of the widely used drugs, with in vitro evidence that it reduces viral replication ([@bb0110]). A combination of hydroxychloroquine and azithromycin has also been found to have a significant synergistic effect in reducing viral load and early recovery ([@bb0135]). For severe disease, the use of steroids, passive antibodies, and selective cytokine blockade is suggested ([@bb0250]). The role of NSAIDs and corticosteroids, however, is still controversial and not advisable at present ([@bb0350]). Antivirals such as interferon-α, lopinavir/ritonavir, ribavirin, etc. are also being used as a tentative treatment for Covid-19 ([@bb0115]). Yet, as of now, there are no specific antiviral drugs or vaccines verified to be effective against SARS-CoV-2, hence the emphasis is being laid on preventive measures and symptomatic treatment ([@bb0190]).

In this context, traditional systems of medicine are being explored for providing preventive, supportive and rehabilitative care to patients. Although no direct evidence is available, some uncontrolled studies on traditional medicines suggest that they may have a direct efficacy on the virus. Unani medicine is one of the officially recognized traditional medicine systems of India, which are represented by the acronym AYUSH, i.e. Ayurveda, Yoga, Unani, Siddha and Homeopathy ([@bb0430]). Unani, also sometimes referred to as the Greco-Arabian system of medicine originated with the teachings of Hippocrates and was improved and systematized by Arabian physicians. It was introduced into India during the 11th--13th century in the Mughal period ([@bb0385]). Unani system of medicine has a detailed description of drugs that are utilized in many infectious diseases, including respiratory infections ([@bb0420]). Some of these drugs have been demonstrated to have specific antiviral ([@bb0080]) and immunomodulatory ([@bb0265]) activity in various scientific studies. In this paper, we present an overview of Covid-19 and SARS-CoV-2, Unani concept of infectious and epidemic diseases and their preventive measures, and a possible approach to the management of Covid-19 with Unani medicine.

2. Methodology {#s0010}
==============

The authors searched the Unani medicine books available in Jamia Hamdard library for information related to epidemic diseases. Five important textbooks of Unani medicine were reviewed. *Al-Qanoon fil Tib* (The Law in Medicine) of Ibn Sina (980--1035 CE), *Kitab al-Hawi* (The Comprehensive Book of Medicine) of Zakariya Razi (865--925 CE), *Kitab al-Kulliyat* (The Complete Book on Medicine) by Ibn Rushd (1126--1198 CE), *Kitab al-Mansoori* (Book dedicated to Caliph Mansoor) by *Zakariya Razi* (865--925 CE), and *Kitab al-Mukhtarat fil-Tib* (The Book on Choice of Medicine) by Ibn Hubal Baghdadi (1121--1213 CE). Other published books and journals were also consulted for further details. For information on SARS-CoV-2 and Covid-19, we searched major scientific databases namely Pubmed, Science Direct and Springer for the most recent information regarding the pandemic. The search words used were 'SARS-CoV-2', 'Covid-19', 'history', 'prevalence', 'symptoms', and 'transmission'. Internet search on the same search engines and also Google Scholar was also done to search for scientific evidence regarding Unani drugs prescribed during epidemics. For this search, we used the terms 'air purification', 'influenza', 'epidemic', 'immunomodulatory', and 'bioactive compounds' along with the names of drugs, according to their use. Time restriction was not made to extract the most useful information. The articles published during 2005--2020 were hence included in the final manuscript.

3. Coronavirus disease 2019 {#s0015}
===========================

3.1. Causative agent {#s0020}
--------------------

SARS-CoV-2 is a coronavirus belonging to the genus β-coronaviruses, sub-genus botulinum ([@bb0390]). It is the seventh in the family of coronaviruses which is known to infect humans ([@bb0025]). Coronaviruses are a group of enveloped viruses with a spherical shape, having a non-segmented, single-stranded RNA genome with club-like projecting spikes on their surface ([@bb0295]). SARS-CoV-2 was first isolated from bronchoalveolar lavage samples from three patients suffering from pneumonia of unidentified cause ([@bb0455]). Structurally, the genome of SARS-CoV-2 is similar to other β-coronaviruses. It has a long coding strand on which five ORFs are identified: including ORF1ab polyprotein, spike (S) glycoprotein, envelope protein, membrane protein, and nucleocapsid protein ([@bb0295]). The S glycoprotein is the primary target of antibodies and vaccines as it is surface-exposed ([@bb0425]).

Two distinct features have been identified in the genome sequence: (i) Structural and biochemical studies have identified that SARS-CoV-2 receptor-binding domain (RBD) in the spike protein has a high affinity to human or human-like angiotensin converting enzyme-2 (ACE2) receptors; and (ii) a second feature is a polybasic cleavage at the junction of sub-units S1 and S2 of the spike, which may determine the infectivity and host range of the virus ([@bb0025]).

Mutations and deletions have also been identified in the genome sequence of virus samples isolated from patients across countries, which indicate genetic diversity and evolution of the virus ([@bb0300]). Genetic analysis of 103 genomes has indicated that SARS-CoV-2 has evolved into two major types, designated as S and L. The L-type is more prevalent, found in about 70% of the cases in Wuhan ([@bb0395]).

3.2. Modes of transmission {#s0025}
--------------------------

In the earliest stage of the epidemic, as 55% of the patients were related to a seafood and wet animal market, a likely zoonotic origin was suggested ([@bb0390]). Researches have indicated that SARS-CoV-2 has close structural resemblance with bat coronaviruses, supporting the theory that SARS-CoV-2 was derived from bats. Snakes have also been suggested as a likely wildlife repository of the virus. However, there was an exponential rise in unrelated cases since late December 2019 ([@bb0390]). Since bats are a natural reservoir of various coronaviruses, a zoonotic angle is not entirely ruled out. But statistics reveal that the disease is spreading rapidly by human-to-human transmission ([@bb0140]).

SARS-CoV-2 has been detected in broncho-alveolar secretions, sputum, saliva, throat and nasopharyngeal secretions of infected persons ([@bb0300]). About 50--80% transmission of the virus is from asymptomatic carriers, hence transmission through speech droplets is considered as a significant mode of transmission of the disease. The virus can be transmitted directly through speech droplets, or through fomites ([@bb0030]). Based on reports, it is estimated that 44% of the transmission can occur before the onset of symptoms ([@bb0155]). SARS-CoV-2 binds to the ACE2 receptors, which are present in abundance in the lungs and gastrointestinal tract. Viral RNA has also been detected in feces. Hence, an oro-fecal route of transmission is also considered. Air-borne transmission is not completely ruled out ([@bb0230]). There is also evidence that the virus can be transmitted through tears and body fluids if they come into contact with the mucosa of eyes, mouth or nose. Depending on the route of entry, the virus binds to ACE2 receptors and infects type-2 pneumocytes, ciliated bronchial epithelium of lungs ([@bb0340]), or enterocytes of the small intestine. The virus has also been isolated in blood, indicting more routes of transmission ([@bb0140]).

3.3. Disease spectrum {#s0030}
---------------------

The incubation period of Covid-19 ranges from 1 to 14 days, averaging 5--6 days in most patients. Though an incubation period of up to 24 days has been reported in some cases ([@bb0190]). The disease affects males and females equally, although a slight male predominance has been observed ([@bb0140]). The initial symptoms are fever with chills, dry cough, and malaise in 83--98% of cases. Sputum production is seen in about one-third. Other symptoms include shortness of breath, abdominal pain, diarrhea, headache and vomiting in a few cases ([@bb0335]). If pulmonary inflammation worsens, hypoxemia occurs which may lead to cardiac arrest. Elderly patients and those with underlying diseases such as chronic obstructive pulmonary disease, cardiovascular disease, hypertension, etc. have a more chance of developing acute respiratory distress syndrome, organ failure or other conditions leading to death ([@bb0140]).

Most patients have a good prognosis, with mild flu-like symptoms ([@bb0335]). However, a small percentage, particularly the elderly and those with underlying diseases may develop complications such as arrhythmia, shock, acute renal failure, acute cardiac injury, acute respiratory distress syndrome, etc. ([@bb0140]). Overall, the case fatality rate is estimated to be 2--3% ([@bb0340]), while it is as high as 8--15% in older adults ([@bb0335]).

Laboratory findings include a decreased white cell count in 70% patients, prolonged prothrombin time in 58% patients, and elevated lactate dehydrogenase in about 40% of the patients ([@bb0335]). Interleukin-6 (IL-6), Interleukin-10 (IL-10), Tumor necrosis factor-α (TNF-α) are increased. Bilateral patchy infiltrates are seen on chest radiograph and ground-glass opacities are seen on chest CT scan ([@bb0335]). Histopathological examination of biopsy tissues has demonstrated the desquamation of pneumocytes, formation of hyaline membrane and bilateral diffuse alveolar damage in lung, liver and cardiac tissue ([@bb0340]).

4. Infectious and epidemic diseases in Unani medicine {#s0035}
=====================================================

4.1. A brief introduction to Unani System of Medicine {#s0040}
-----------------------------------------------------

Unani system of medicine has its roots in ancient Greece, in the teachings of Hippocrates (460--377 BCE). The name Unani reflects its Hellenistic origin and is derived from the *Yunan*, the ancient name of Greece ([@bb0170]). Unani medicine flourished to its zenith during medieval ages (500--1500 CE) in the Muslim world, mostly in the Arabian peninsula, Persia, Egypt, Syria, ancient Mesopotamia, etc. Ergo it is also referred to as Greco-Arabian medicine and Persian medicine in different parts of the world ([@bb0180]). In India, it is integrated into the national healthcare system and officially named as Unani medicine ([@bb0385]). Unani medicine is based on the Hippocratic concepts of *mizaj* (temperament) and *akhlat* (humors) ([@bb0170]). Famous scholars of Unani medicine include Ibn Sina (Latinized as Avicenna, 980--1035 CE), Zakariya Razi (Latinized as Rhazes, 865--925 CE), Ibn Rushd (Latinized as Averroes, 1126--1198 CE), and many more ([@bb0180]).

4.2. Concept of infectious diseases and epidemics in Unani medicine {#s0045}
-------------------------------------------------------------------

The 'germ theory of disease' was established as late as 1683 CE with the development of the first microscope ([@bb0125]). For obvious reasons, the concept of microbes as disease-causing agents does not find a direct reference in Unani medicine. However, there is an adequate understanding that certain *ajsam-* *i* *-khabi* *th* *a* (literally translated as 'bad substances') can migrate from the diseased to healthy persons, and may cause diseases ([@bb0380]). This theory of contagion is advocated by a number of Unani scholars. According to Jalinoos (Latinized as Galen, 131--199 CE), '*a physician should always keep an eye on changes of weather and air*' ([@bb0305]). A treatise of Zakariya Razi (865--925 CE), *Kitab fi al-jadari wa-al-hasbah* (Book on Smallpox and Measles) describes the modes of spread of the two diseases and their differential diagnosis. In May 1970, it was regarded as "the first scientific treatise on the subject" by WHO ([@bb0180]). According to Ibn Sina (980--1035 CE), 'air and water are contaminated only after admixture of *ajsam-* *i-khabitha*, which does not happen otherwise'. He further states, 'such contamination can also be brought about if the dead bodies of people dying due to an epidemic are not disposed of properly' ([@bb0380]). Evidently, he had knowledge of microbes being present in the body even after death, which could potentially infect others.

During the 14th-century plague pandemic, Spanish scholar Ibn Khatima (1364--1369 CE) mentioned in his treatise *Tahsil garaḍ al-qasid fi-tafsil al-maraḍ al wafid* (succeeding in clarifying pest disease) that 'I have observed that a person who comes in close contact with a patient of plague will start suffering from the same symptoms' ([@bb0085]; [@bb0330]), indicating a good understanding of disease transmission.

Epidemics, referred to as *waba* in Unani medicine, are thought to occur if such contagion or *ajsam-* *i* *-khabi* *th* *a*, as they are referred to, find a place in air and water ([@bb0380]). Zakariya Razi (865--925 CE) states in *Kitab al-Mansoori* (Book dedicated to Caliph Mansoor), most epidemics spread in the autumn season, especially if the preceding summer season was humid, and the wind is still ([@bb0320]). In this context, the direction of winds is given utmost significance. As Ibn Hubal Baghdadi (1121--1213 CE) mentioned in his treatise *Kitab al-Mukhtarat fil-Tib* (The Book on Choice of Medicine), if southern winds are replaced by northern winds, then catarrhal illnesses will occur in abundance ([@bb0055]). Because, as stated by Razi in the 15th volume of his treatise *Kitab al-Hawi* (The Comprehensive Book of Medicine), southern winds are warmer while the northern winds are colder, and this change of temperature makes people more susceptible to respiratory infections ([@bb0325]).

Furthering the view, Ibn Sina (980--1035 CE) stated that epidemics spread from one person to another, and one city to another 'like a message' ([@bb0380]). Zakariya Razi (865--925 CE) stressed this fact and stated that '*there will always be something common in patients of epidemics, whether a place, food, drink or travel history*' ([@bb0325]). During the 14th-century plague pandemic, Arabian scholar Ibn Khatib (1313--1374 CE) stressed that 'most of the people who come in contact with a plague victim will die'. In the same context, he states, 'the disease spreads through clothes, utensils and jewelry' ([@bb0270]; [@bb0330]), thus stressing on transmission through fomites. In the same vein, this statement stresses on social distancing and isolation, two important aspects of prevention in the current pandemic.

The 13th-century Persian scholar Najeebuddin Samarqandi (d. 1222 CE) mentioned about a type of epidemic influenza in his treatise *Al-asbab wa-Alamat* (the book of causes and symptoms). In the translated version of the book, published by the name of *Sharah Asbab*, the disease is mentioned by the name of *Nazla-e-Wabaiya* (epidemic influenza) in the chapter on *Anaf al-Anza* (Influenza). About *Nazla-e-Wabaiya*, Samarqandi states that it is associated with fever, sneezing, sore throat, nasal irritation and malaise. Specifically, weakness sets in early in the disease. He further states that a patient of *nazla-e-wabaiya* may also suffer from cough, diarrhea, and delirium. Pleurisy and pneumonia, if present, worsens the prognosis ([@bb0365]).

It is evident that despite the inability to observe microbes, Unani scholars could envision and comprehend their sources and reservoirs, modes of transmission of infections, and potential causes of infections turning into epidemics. The theories and observations closely resemble the contemporary knowledge of infections, which reinforce the fact that Unani medicine can play a significant role in combating current health problems.

4.3. General preventive measures during epidemics {#s0050}
-------------------------------------------------

The preventive measures for epidemic diseases are collectively aimed towards the improvement of immunity, prevention of spread of infection, hygiene and anti-septic measures and promotion of general health. Host defenses are given particular importance ([@bb0345]). According to Razi (865--925 CE), people who remain physically active and exercise regularly have a lesser susceptibility to epidemic diseases ([@bb0325]). Patients having a weak constitution and those suffering from underlying diseases are said to be more susceptible during epidemics ([@bb0380]).

The basic measure advised is to avoid places where an epidemic is spread. In case it is not avoidable, then a person advised to stay at a well-ventilated place, preferably distant from the ground. When interacting with a patient, care should be taken that the air currents may not be directed from a patient to a healthy person ([@bb0320]). During epidemics, it is also advised to avoid unnecessary physical exertion ([@bb0325]; [@bb0380]) and to stay in properly ventilated places with optimum temperature, neither too hot nor too cold ([@bb0345]).

4.4. Sanitization of surroundings {#s0055}
---------------------------------

Immense stress is placed on purification and sanitization of surroundings during epidemics because it is the primary medium which facilitates the spread of infections. Before the era of chemical-based air purifiers, Unani physicians employed medicinal herbs as decoction or distillate for spray, or as fumigants to keep the air free of contaminants.

Homes should be sprayed with diluted vinegar to keep the air clean. It may be mentioned here that in Unani texts, vinegar implies the one made from sugarcane (*Saccharum officinarum* L., Poaceae) unless specified otherwise. *Arq-e-Gulab* (*Rosa damascena* Herrm.) should be applied on the body and curtains etc. If the air smells foul, then fumigation with *sandal* (*Santalum album* L.) and camphor is also advisable. Fumigation with herbs like *Qust* (*Saussurea costus* (Falc.) Lipsch.), *kundur* (*Boswellia serrata* Roxb. ex Colebr.), *ood* (*Paeonia emodi* Royle.) and *Murr* (*Commiphora myrrha* Nees Engl.) is also advisable ([@bb0345]). According to Zakariya Razi, some aromatic drugs can destroy infectious agents and should be used as fumigants during epidemics. For instance *amber* (*Liquidambar acalycina* H. T. Chang), *loban* (*Styrax benzoides* W. G. Craib), *sandroos* (*Hymenaea verrucosa* Gaertn.) *za\'fran* (*Crocus sativus* L.), *aabnoos* (*Diospyros ebenum* J. Koenig ex Retz.), *mastagi* (*Pistacia lentiscus* L.), *mushk* (*Moschus moschiferus* L.), *izkhar* (*Cymbopogon jwarancusa* (Jones) Schult.), *abhal* (*Juniperus communis* L.), *zanjabeel* (*Zingiber officinale* Roscoe), *sibr* (*Aloe vera* L.), olive gum, etc. ([@bb0325]). *Mushk* however, is now banned for use, as the *Musk* deer is an endangered species in many parts of the world, including India ([@bb0065]). Information about these drugs is presented in [Table 1](#t0005){ref-type="table"} .Table 1Drugs prescribed for sanitization of environment during epidemics.Table 1S. no.Botanical name & familyUnani namePart usedMethod of use in Unani medicineMode of Action/rationale for useReferences1.Acetic acid (vinegar)*Sirka*WholeSprayAntimicrobial([@bb0120]; [@bb0325])2.*Boswellia serrata* Roxb. ex Colebr., Styracaceae*Kundur*Oleo-gum resinFumigationReduction of airborne bacteria([@bb0070]; [@bb0345])3.*Cinnamomum camphora* (L.) J. Presl., Lauraceae*Kafoor*Essential oilFumigationInsecticidal, acaricidal([@bb0130]; [@bb0200]; [@bb0380])4.*Crocus sativus* L., Iridaceae*Za\'fran*StamenFumigationContains volatile oils with anti-microbial activity[a](#tf0005){ref-type="table-fn"}([@bb0020]; [@bb0345])5.*Cymbopogon jwarancusa* (Jones) Schult., Poaceae*Izkhar*RootFumigationInsect repellant([@bb0325]; [@bb0450])6.*Diospyros ebenum* J. Koenig ex Retz., Ebenaceae*Aabnoos*WoodFumigationContains essential oils[a](#tf0005){ref-type="table-fn"}([@bb0240]; [@bb0325])7.*Hymenaea verrucosa* Gaertn., Leguminosae*Sandroos*ResinFumigationContains diterpenoids[a](#tf0005){ref-type="table-fn"}([@bb0055]; [@bb0105])8*Juniperus communis* L., Cupressaceae*Abhal*BerryFumigationVolatile oil contains terpenes[a](#tf0005){ref-type="table-fn"}([@bb0275]; [@bb0380])9.*Liquidambar acalycina* H. T. Chang, Altingiaceae*Amber*GumFumigationContains diterpenoids and triterpenoids[a](#tf0005){ref-type="table-fn"}([@bb0105]; [@bb0325])10.*Olea europaea* L., Oleaceae*Zaitoon*, OliveGummy exudate from treeFumigationLeaves and oil contain triterpenoids[a](#tf0005){ref-type="table-fn"}([@bb0235]; [@bb0325])11.*Paeonia emodi* Royle., Paeoniaceae*Ood*RootFumigationContains essential oil having salicylaldehyde, *trans*-myrtanol etc.[a](#tf0005){ref-type="table-fn"}([@bb0345]; [@bb0415])12.*Pistacia lentiscus* L., Anacardiaceae*Mastagi*Gum-resinFumigationInsecticial([@bb0050]; [@bb0325])13.*Rosa damascena* Herrm., Rosaceae*Arq-e-Gulab*Distillate of petalsApplication on curtains etc.Insecticidal([@bb0205]; [@bb0345])14.*Santalum album* L., *SantalaceaeSandal safaid*HeartwoodFumigationInsecticidal([@bb0205]; [@bb0380])15.*Saussurea costus* (Falc.) Lipsch., Compositae*Qust*RootFumigationInsect repellant and toxic([@bb0320]; [@bb0355])16.*Styrax benzoides* W. G. Craib, Styracaceae*Loban*ResinFumigationReduction of air-borne bacteria([@bb0070]; [@bb0380])17.*Zingiber officinale* Roscoe, Zingiberaceae*Zanjabeel*RhizomeFumigationInsecticidal and insect repellant([@bb0090]; [@bb0345])[^2]

It is pertinent mentioning here that in the contemporary world, herbal fumigants and sprays are rarely used for the purpose specified in traditional medicine. Sporadic researches have been published on the efficacy of herbal drugs as fumigants ([@bb0070]), but much of the potential is yet to be discovered. Also, we could not find any clinical trials on the health effects of herbal fumigants. Probably, for this reason, the studies, if at all conducted, report the effect of these drugs as insecticidal, acaricidal, etc. For some drugs such as *H. verrucosa*, *O. europaea*, etc., no studies were found where the drugs have been used for fumigation, although many herbal drugs are used as household incense in some countries ([@bb0220]). Hence, we rely on the information that they contain volatile oils rich in alcohol ([@bb0205]), terpenoids ([@bb0235]), etc. which may offer an anti-microbial effect on fumigation. However, the health effects of fumigation, along with quality control of drugs is needed before reaching a conclusion.

4.5. Dietary modifications {#s0060}
--------------------------

During epidemics, it is advised to avoid meat, sweets, and fruits with high water content. If meat has to be taken, then that of birds found on mountains may be preferred over animal meat. Fish should be entirely avoided ([@bb0345]). These restrictions were placed probably because the zoonotic spread of infections was speculated, and fish and animals living near the ground were more likely to be infected than those living at higher altitudes. It is also advised to consume citrus and sour fruits, especially grapes, apples, lemon, etc. Oxymel prepared with *Arq-e-Gulab* is believed to provide effective protection during epidemics ([@bb0320]; [@bb0345]). Overeating and under-eating both are considered harmful as they have adverse effects on the bodily constitution. Staying thirsty was also known to be detrimental ([@bb0380]).

4.6. Health protecting drugs {#s0065}
----------------------------

Unani scholars have prescribed certain drugs that may be used as health protecting drugs during epidemics. Both single herbs and compound formulations have been prescribed in this regard. *Imli* (*Tamarindus indica* L.), *revand chini* (*Rheum australe* D. Don), *gul-e-banafsha* (*Viola odorata* L.), *halela* (*Terminalia chebula* Retz.), *amaltas* (*Cassia fistula* L.), *turanjabeen* (*Alhagi pseudalhagi* (M. Bieb.) Desv. ex B. Keller & Shap.), and *aab-e-anar* (*Punica granatum* L.) are said to afford protective effects during epidemics. According to Ibn Rushd, these drugs have a cleansing effect on body humors ([@bb0345]). Vinegar may also be taken orally, as part of diet or salad, etc. ([@bb0320]). Since the dosage and dosing pattern of these drugs is not specified in classical textbooks of Unani medicine, we suggest that they may be used according to the guidelines of Unani pharmacopeias ([@bb0040]).

Some important compound formulations are also prescribed during epidemics. Ibn Rushd (1126--1198 CE) has given a description of a medicine, about which he made a curious claim, '*whoever has used this formulation during an epidemic remained protected from it*'. The composition is as follows: *Sibr* (*Aloe vera* L.) and *Murr makki* (*Commiphora myrrha* Nees Engl.), one part each, *za\'fran* (*Crocus sativus* L.), 2 parts. The drugs should be finely powdered and taken in a dose of 2.4 g per day ([@bb0345]). For epidemics involving respiratory diseases, gargling with a solution of *sumaq* (*Rhus coriaria* L., decoction), *rub-e-toot* (*Morus nigra* L.), *rub-e-jauz* (*Juglans regia* L.) and *arq-e-gulab* (*Rosa damascena* Herrm.) before sleep is advised ([@bb0320]). Information about the use of these drugs is provided in [Table 2](#t0010){ref-type="table"} .Table 2Drugs prescribed for the protection of health during epidemics.Table 2S. no.Botanical name & familyUnani namePart usedMethod of use in Unani medicineMode of action/rationale for useReferences1.Acetic acid (vinegar)*Sirka*WholeSprayAntimicrobial, antioxidant, anti-obesity([@bb0160]; [@bb0320])2.*Alhagi pseudalhagi* (M. Bieb.) Desv. ex B. Keller & Shap., Leguminosae*Turanjabeen*Resinous exudates from fruit and stemOralAnti-microbial, anti-oxidant, hepatoprotective, anti-pyretic([@bb0175]; [@bb0345])3.*Cassia fistula* L., Leguminosae*Amaltas*PulpOralImmunomodulatory, antioxidant, hepatoprotective([@bb0310]; [@bb0345])4.*Crocus sativus* L., Iridaceae*Za\'fran*StamenOralImmunoregulatory, anti-inflammatory([@bb0345]; [@bb0445])5.*Juglans regia* L., Juglandaceae*Jauz*Jam made of fruitsOralNeuroprotective, cardioprotective([@bb0150]; [@bb0320])6.*Morus nigra* L., Moraceae*Toot*Jam made of fruitsGargleAnti-inflammatory, antimicrobial([@bb0225]; [@bb0320])7.*Punica granatum* L., Lythraceae*Anar*Fruit juiceOralAnti-microbial, anti-fungal, anti-viral, antioxidant([@bb0060]; [@bb0345])8.*Rheum australe* D. Don, Polygonaceae*Revand Chini*RhizomeOralAntimicrobial, antioxidative, anti-inflammatory([@bb0285]; [@bb0345])9.*Rhus coriaria* L., Anacardaceae*Sumaq*FruitGargleAntibacterial against oral bacteria([@bb0320]; [@bb0400])10.*Rosa damascena* Herrm., Rosaceae*Arq-e-Gulab*Distillate of petalsGargleAntioxidant; contains alcohols([@bb0320]; [@bb0375])11.*Tamarindus indica* L., Leguminosae*Imli*PulpOralAnalgesic, anti-inflammatory([@bb0215]; [@bb0345])12.*Terminalia chebula* Retz., Combretaceae*Halela*FruitOralAnti-bacterial([@bb0345]; [@bb0370])13.*Viola odorata* L., Violaceae*Banafsha*FlowersOralAnti-microbial, anti-fungal([@bb0290]; [@bb0345])

5. Possible approach to prevention and management of Covid-19 in the light of Unani medicine {#s0070}
============================================================================================

In light of the above-summarized information, the symptoms of Covid-19 closely resemble those of *nazla-e-wabaiya* described in Unani books. Fever, malaise, cough, etc. are the initial symptoms, which may be associated with diarrhea ([@bb0335]). Similar symptoms have been described by Unani scholars regarding *nazla-e-wabaiya* ([@bb0365]). People with an underlying disease or a weak constitution have been described by Ibn Sina (980--1035 CE) as being more susceptible to epidemic diseases and having a poor prognosis ([@bb0380]). Besides, the modes of transmission of infection, importance of quarantine and air purification have also been outlined in sufficient detail ([@bb0345]).

With this information, we suggest the following preventive measures and management options in the light of Unani medicine:

5.1. Preventive measures {#s0075}
------------------------

General measures of isolation, quarantine, and distancing must be followed. Transmission through fomites is highly likely, so care should be taken in handling and disposing of the same. Health care workers, family members and caretakers of the patients should take due precautions. Stay in well-ventilated places reduces the chances of contracting the infection. Razi\'s advice of avoiding airflow from the patient to a healthy person is remarkable. For this purpose, the patient should face away from healthy people while coughing, sneezing or talking, as the virus may also be excreted through saliva ([@bb0320]).

Sanitization of the environment should always be given special importance as it serves as the medium for lodging and dissemination of the virus. Several drugs ([Table 1](#t0005){ref-type="table"}) have been prescribed for spray, for application on curtains, as sanitizers on the body, and for fumigation. These drugs are mostly aromatic, for instance *loban* (*Styrax benzoides* W. G. Craib), *sandroos* (*Hymenaea verrucosa* Gaertn.) *za\'fran* (*Crocus sativus* L.), Rose water, vinegar, etc. which provide a relaxing aroma and are also said to have a clearing effect on microbes ([@bb0320]). Although the clinical effects of most drugs are not published as yet, but as they have a long history of cultural use, their importance cannot be denied abruptly. In the future, herbal drugs may potentially provide a cost-effective and safer alternative to chemical disinfectants ([@bb0070]).

Health protective measures need a special mention. Unani physicians were aware of the immunomodulatory effects of citrus fruits. Besides, other measures of health promotion during epidemics include having a wholesome diet, avoiding starvation, avoiding meat and fish, and staying hydrated ([@bb0325]; [@bb0380]). Certain drugs have also been prescribed as for the purpose of health promotion (summarized in [Table 2](#t0010){ref-type="table"}), such as *revand chini* (*Rheum australe* D. Don), *gul-e-banafsha* (*Viola odorata* L.), and *halela* (*Terminalia chebula* Retz.) ([@bb0345]). Prophylactic gargling with a solution of *sumaq* (*Rhus coriaria* L., decoction), *rub-e-toot* (*Morus nigra* L.), *rub-e-jauz* (*Juglans regia* L.) and *arq-e-gulab* (*Rosa damascena* Herrm.) before sleep may be advised ([@bb0320])

5.2. Suggested management {#s0080}
-------------------------

In *Al Asbab wa-Alamat*, the management of *nazla-e-wabaiya* is done with anti-inflammatory, immunomodulatory and antipyretic drugs such as decoction of *behidana* (*Cydonia oblonga* Mill., Rosaceae) 3 g, *unnab* (*Ziziphus jujube* Mill., Rhamnaceae) 5 no., *sapistan* (*Cordia dichotoma* G. Forst., Boraginaceae) 9 no., and *khaksi* (*Sisymbrium adenophorum* (Wooton & Standl.) Tidestr., Brassicaceae) 5 g. In case of associated diarrhea, *habb-ul aas* (*Myrtus communis* L., Myrtaceae) and *tabasheer* (*Bambusa bambos* (L.) Voss, Poaceae) are also prescribed. *Sheera tukhm e kahu* (*Lactuca sativa* L., Compositae, seed paste) may be given to relieve thirst. If pneumonia or pleurisy occurs, *qairooti aarad karsana* (10 g), *Aloe vera* L. sap (1 g), *C. sativus* L. stamen (1 g) are crushed, mixed and warmed slightly, then they are applied on the chest wall and covered with a cotton bandage ([@bb0055]; [@bb0365]).

The details of these drugs are mentioned in [Table 3](#t0015){ref-type="table"} .Table 3Drugs prescribed in Unani medicine for *nazla-e-wabaiya* (epidemic influenza).Table 3S. no.Botanical name & familyUnani namePart usedMethod of use in Unani medicineActive ingredientsMode of actionReferences1.*Cydonia oblonga* Mill., Rosaceae*Behidana*BerryDecoction for oral useHydroxycinnamic derivativesAnti-oxidant([@bb0055]; [@bb0145])2.*Ziziphus jujube* Mill., Rhamnaceae*Unnab*FruitDecoction for oral useBetulinic acidAnti-proliferative on some influenza viruses, anti-inflammatory([@bb0165]; [@bb0365])3.*Cordia dichotoma* G. Forst., Boraginaceae*Sapistan*FruitDecoction for oral useHydroquinones, terpenoids, steroids, flavonoidsAnti-microbial, antioxidant, antiulcer on gastric mucosa([@bb0280]; [@bb0380])4.*Sisymbrium adenophorum* (Wooton & Standl.) Tidestr., Brassicaceae*Khaksi*SeedsTo be mixed after preparing decoctionβ-Sitosterol, stigmasterol, β-sitosterol-β-d-glucosideAnti-bacterial([@bb0015]; [@bb0380])5.*Myrtus communis* L., Myrtaceae*Habb-ul aas*BerryDecoction for oral useTannins, flavonoids (anthocyanins, gallic acid, quercetin, etc.)↓Intestinal motility, anti-oxidant([@bb0185]; [@bb0380])6.*Bambusa bambos* (L.) Voss, Poaceae*Tabasheer*MannaDecoction for oral useCoumaran, palmitic acid, adipic acid ester, α-elemolAnti-helminthic, anti-inflammatory, anti-diarrhoeal([@bb0365]; [@bb0405])7.*Lactuca sativa* L., Compositae*Tukhm-e-Kahu*Seeds pasteFor oral useFolate, β-carotene, lutein, phenolics, vitamins, ironAnti-inflammatory, anti-diabetic, nutritive([@bb0210]; [@bb0380])8.*Aloe vera* (L.) Burm.f., Xanthorrhoeaceae*Elwa*Leaf sapFor local application on chest wallAnthrones, anthraquinones, mannansAnti-inflammatory([@bb0045]; [@bb0380])9.*Crocus sativus* L., Iridaceae*Za\'fran*StamenFor local application on chest wallSafranal, crocinAntioxidant([@bb0075]; [@bb0365])

*Qairooti* is the name of ointments specifically prescribed for chest diseases. *Qairooti aarad karsana* is a polyherbal Unani formulation based on the following ingredients: *Aarad e Karsana* (*Pisum sativum* L., Leguminosae, flour), *Aarad e Hulba* (*Trigonella adscendens* (Nevski) Afan. & Gontsch., Leguminosae, flour) - 60 g each, *Kalonji* (*Nigella sativa* L., Ranunculaceae, seeds), *Asl-us-Soos* (*Glycyrrhiza glabra* L., Leguminosae, root) - 24 g each, *Aqarqarha* (*Anacyclus pyrethrum* (L.) Lag., Compositae, root) - 18 g, *Roghan-e-Sosan* (*Iris ensata* Tunb., Iridaceae, oil) and Bees Wax- both in equal amount, *quantum satis*, to make a paste ([@bb0035]).

6. Conclusion {#s0085}
=============

Human civilization has been marred with the occurrence of epidemics, often threatening to have disastrous effects on humankind. Just when we thought we had conquered microbes ([@bb0010]; [@bb0260]), three viruses, belonging to a family hitherto considered less virulent, took the 21st century by storm ([@bb0100]). The newest of them, SARS-CoV-2, is, fortunately, lesser on virulence than its two recent predecessors, namely SARS-CoV and MERS, but higher in infectivity ([@bb0410]). This simply implies that it has more chances of reaching the susceptible population and causing higher mortality. There is also speculation that close to two-thirds of Covid-19 cases from China may have gone undetected ([@bb0255]). Going by the present trends, the cases are likely to increase in the near future ([@bb0410]). This is going to place a huge economic burden, especially on developing and under-developed countries ([@bb0245]).

An important aim of this paper was to apprise the readers about the concept of epidemic diseases in Unani medicine, and also how the theories built largely on observation and clinical experiences aptly provide a comprehensive description of preventive and protective measures for infectious and epidemic diseases. Concepts of sanitation, isolation, air purification and immune-modulation described in Unani medicine remain the basic tenets of infection containment in the contemporary preventive medicine ([@bb0095]). This necessitates a keen observation to uncover more treasure of knowledge from this ancient medicine system. Presently, in the absence of any decisive treatment available for Covid-19, stress is being laid on traditional medicine systems for providing the necessary protection ([@bb0410]). Herbal medicines have several bioactive compounds such as phenols, vitamins, several antioxidants, etc. with important pharmacological activity. Hence they can play a significant role in reducing the disease burden in the contemporary world ([@bb0205]; [@bb0445]).

Intriguingly, it was noticed that among all epidemics, the textbooks of Unani medicine primarily focused on air-borne respiratory infections. Although at some places epidemics involving food and water-borne diseases, and plague, etc. have also been discussed ([@bb0325]; [@bb0380]), but most of the literature is dedicated to air-borne diseases which affect the respiratory system. It is possible because the most prevalent epidemics in the Muslim world during the medieval ages were plague, smallpox, chickenpox, etc. which are transmitted through fomites or respiratory route ([@bb0180]). The methods of air purification, and the drugs prescribed for the same ([Table 1](#t0005){ref-type="table"}) e.g. Vinegar, Rosewater, fumigation with various resins such as *loban*, etc. are extremely noteworthy ([@bb0320]). Convincing scientific evidence is present which advocates the air-purifying activity of most of these drugs ([@bb0205]).

Understandably, Unani medicine does not mention epidemics and pandemics as separate entities, and a common term '*waba*' is used for those diseases which affect a large geographical area. This is probably for two reasons, first and foremost, global communication was not possible in medieval ages like today; and second, travel over very long distances would have rarely occurred, hence the occurrence of a pandemic would have been a remote possibility, practically unlikely.

It is a likely possibility that epidemics will continue to occur, and with the emergence of new organisms, may be more aggressive than ever ([@bb0195]). Hence, the need arises to develop new effective methods of infection control that are accessible to the maximum population. Most of the Unani herbal drugs described in this manuscript are cheap, easy to administer and available in most parts of the world. Our review suggests that proactive researches on Unani medicines can generate credible evidence regarding their role in health promotion and disease prevention.
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